
INTEX-NA Flight 5: July 8, 2004
This was the first INTEX science flight from MidAmerica and was focused on the validation of  the MOPITT and  MODIS 
instruments aboard the Terra satellite, characterization of aged California outflow, mapping of mid-western boundary layer 
pollution, sampling of deep convection over the Carolinas, and exploring the relationship between biogenic emissions and 
their products over the  smoky Mountains.  The flight was guided by forecasts from multiple models supporting INTEX 
along with meteorological analysis and just in time GOES imagery. The UV Dial Lidar aboard the DC-8 could not be 
operated on this flight due to unforeseen  FAA requirements.  We hope that this difficulty will be overcome before the next 
flight. Total flight duration was 8.7 hours with a nominal 8:30 am takeoff.  Basic flight patterns and there location are shown 
in the slides below although these were greatly modified during the flight. 

Two low pressure areas dominated the surface flow.  The low located just north of New York had a cold front 
extending southward along the Atlantic Coast. This front then became warm over Tennessee and southern Missouri, ending 
at the second low over Kansas.  There was no well defined high pressure north of this frontal system.  However, the 
Bermuda High was firmly established along the Gulf Coast States. This combination of systems produced southerly flow 
over the Gulf States; while flow north of the front was mostly from the west.  There continued to be abundant deep 
convection along the Gulf Coast and in advance of the warm front over the Midwest. The flow in the middle levels was 
dominated by a closed low near Lake Huron and its associated trough that extended south along the Appalachian Mountains. 

We flew in the north westerly direction and sampled boundary layer pollution that appeared to originate from 
the gulf states.  Typical concentrations in the lowest troposphere were HCHO>3 ppb; HNO3>1 ppb, NO2> 400 ppt. 
Subsequently we intercepted aged California pollution that had been lofted to the middle troposphere (below 6 km) over 
Nebraska. The sampling profile was  altered some to reach the Terra rendezvous point at 1700 UT at 42N and 90 west. We 
spiraled down from 37000  to 1000 ft near the nadir point of the MOPITT instrument,in a moderately small cloud free region 
that extended through the depth of the  troposphere.  Strong CO2 drawdown was evident at the surface level.  Further east we 
encountered extensive pollution behind a weak cold front in a high pressure area.  This air contained large concentrations of 
virtually all primary and secondary pollutants but only moderate concentrations of O3 (60-70 ppb).  We expect this 
stagnating high pressure pollution system to further develop over the next several days.  Over the Carolinas we saw strong 
evidence of deep convection with large plumes in a thick layer that extended from 23000 to 33000 ft.  These aged plumes 
contained large amounts of primary (carbonaceous) particles and secondary pollutants but very little soluble materials such 
as H2O2. Frequently very high concentrations of HCHO (300-500 ppt) were encountered in the upper troposphere.  On the 
return journey we hugged the Smokey Mountain terrain to sample air that is expected to be greatly influenced by biogenic 
emissions. Overall, this was a highly successful flight that accomplished all of the planned science objectives and 
encountered interesting new phenomenon.

The navigational data are available at URL: http://www.dfrc.nasa.gov/Research/AirSci/DC-8/ICATS/index.html
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INTEX flight 5 plan- July 8, 2004
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1. Sample aged California outflow at 42N, 105W
2. Terra validation spiral at 42N, 90W and UMBC overpass 39N,75W
3. Map midwest, mid-Atlantic BL in developing regional episode
4. Sample aged pollution + lightning outflow N of Carolinas



Lyatt-GEOS-Chem forecast
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